This paper investigates the impact of domestic fuel price increases on export growth in a sample of 77 developing countries over the period 2000-2014. Using a fixed-effect estimator and the local projection approach, we find that an increase in domestic gasoline or diesel price adversely affects real non-fuel export growth, but only in the short run as the impact phases out within two years after the shock. The results also suggest that the negative effect of fuel price increase on exports is mainly noticeable in countries with a high-energy dependency ratio and countries where access to an alternative source of energy, such as electricity, is constrained, thus preventing producers from altering energy consumption mix in response to fuel price changes. JEL Classification Numbers: F10, O13, Q43.
I. INTRODUCTION
Despite progress, many developing countries still have a tight control on domestic fuel prices. This translates into a freeze in fuel pump prices for a relatively long period, or at best a low passthrough of changes in international oil prices to domestic fuel prices. This has resulted in large fuel subsidies, the pitfalls of which regarding fiscal cost, inequity, and environmental damages, cannot be overstated (see Coady et al., 2010; Clements et al., 2013 for more discussions). In countries that have considered reforming subsidies, a central concern of policy makers is the potential adverse impact of higher domestic fuel prices on competitiveness, notably for exportoriented sectors. Despite the current favorable environment of relatively low international oil price, fuel subsidies are still prevalent, and the competitiveness-fuel prices nexus remains a relevant policy question, more so as international oil prices are gradually recovering. Yet, there is a relatively limited empirical literature on the issue, especially using macroeconomic level data in developing countries.
The potential impact of fuel price increases on competitiveness is not straightforward.
2 On the one hand, higher fuel prices may hamper competitiveness by directly increasing input costs for fuel, but also for other inputs whose production requires fuel. On the other hand, to the extent that an increase in domestic fuel prices result in a reduction in fuel subsidies, this could free up fiscal space for growth-enhancing public spending that may boost competitiveness. In addition, higher fuel prices may also shift resources away from less productive and energy-intensive activities, thereby improving resources allocation and minimizing market distortions which can positively affect competitiveness (Saunders and Schneider, 2000; Ellis, 2010; Whitley and van der Burg, 2015) . Given that the direction of the impact is not clear cut, the competitiveness-fuel prices nexus is therefore an empirical question.
In this paper, we provide an empirical investigation of the effect of fuel price changes on external competitiveness in a sample of 77 developing countries over the period 2000 -2014, taking advantage of an original fuel price database compiled by Kpodar and Abdallah (2017) . Specifically, the paper tackles the following questions: (i) Does an increase in domestic fuel prices hamper a country's external competitiveness as reflected in export performance? (ii) Does energy dependency or access to other energy sources play a role as a conditioning factor? (iii) Do these effects depend on the temporal horizon (short versus medium-long run)? The rationale of focusing on external competitiveness is twofold. First, since the paper is looking at competitiveness at the macro level and domestic firms are typically subject to the same fuel prices, a natural approach is to assess how a country fares in the international trade market following an increase in fuel prices. Second, policy makers are more concerned about exportoriented sectors because developing countries are often price-takers in world markets, and producers may not be able to pass on the cost increase to final consumers without the risk of losing market shares.
The results from fixed-effect estimations show that domestic gasoline or diesel price increases do have a negative effect on real non-fuel export growth, confirming previous findings using industry level data (e.g. Sato and Dechezleprêtre, 2015; Aldy and Pizer, 2015) . Nevertheless, while this negative impact is mild or non-significant for countries with a low energy dependency ratio, it becomes significant and sizeable for countries with high energy dependency ratios, arguably where energy inefficiencies are more pronounced. Furthermore, the adverse effect of fuel price increases on exports declines with better access to electricity. Finally, to disentangle the short run dynamics from medium-long run ones, the local projection approach is used to estimate how shocks to fuel prices affect export growth in a dynamic setting and how persistent are these shocks over time. The findings support the adverse effect of fuel price shocks on export growth, but the impact is short-lived as it is mostly concentrated within the first two years after the shock and becomes weaker and non-significant thereafter.
The paper is structured as follows. Section II discusses the theoretical channels and related literature. Section III is focused on data analysis and some stylized facts. Section IV lays out the empirical approach and discuss the results. Finally, Section V concludes and draws some policy implications.
II. CHANNELS OF TRANSMISSION AND RELATED LITERATURE

How changes in fuel prices may affect competitiveness?
Similar to households, energy price increases affect firms through two channels: the direct and the indirect channel. The direct channel refers to the increase in energy input costs. This is the first-round impact that is instantaneous unless energy input prices are hedged . The degree of firms' exposure will depend on the amount of energy needed to produce one unit of output. The indirect channel refers to the increase in the production cost of intermediate inputs as energy price increases feed through the supply chains and lead to the increase in the price of other goods and services. For instance, higher fuel prices will increase transportation costs, both related to the production of inputs but also to bringing the firm's output to the market. Here again, the importance of the indirect channel for a given firm hinges on the energy intensity of its intermediate production inputs.
In discussing the impact of fuel subsidy reforms on firms, underscore that the net impact on competitiveness depends on how firms respond to the price shocks. The authors emphasize four main response measures which includes absorption, substitution, resource efficiency and pass-on. First, the absorption occurs when margins are high and firms can afford a temporary reduction in profit to absorb the additional production cost from fuel price increases. Second, firms can also substitute other sources of energy to fuels, but this may require a change in production technology and be conditioned upon a reliable access to those alternative energy sources. As in the case of the 2015 fossil fuel subsidy reform in Kenya, improving access to alternative energy sources, through large scale investments in rural electrification, has been explicitly part of the mitigating measures the authorities put in place (IMF, 2013a and 2013b) . Third, firms can also increase their energy efficiency by reducing overall energy consumption while maintaining pre-subsidy removal production levels , but this would require updating the production process or technology. Finally, firms can also pass-on the price shock stemming from the reform to end-users depending on the price elasticity of demand.
The export sector in developing countries typically has a limited room to pass though the cost increase to foreign consumers either because they are price takers or competing firms on the world market are not subject to the same price shock. Further, since substitution and resource efficiency are more structural in nature and require time and investment , the only option left in the short-term is absorption. This suggests that the export sector would be quite vulnerable to energy price shocks, in particular when it is dominated by small and medium enterprises (SMEs) with little margin buffers to cope with shocks which could possibly lead to bankruptcy or exit from the market. 4 Another channel of transmission relates to the credibility of monetary policy and its ability to shape inflation expectations. Higher energy prices would lead to an increase in consumer prices, reflecting the direct and indirect effects discussed above. However, if inflation expectations are not well-anchored and indexation mechanisms are prevalent, higher energy prices can trigger a second-round impact on wages as workers will ask for higher wages to offset increased living costs, thus pushing production costs further up, with adverse consequences on firms' competitiveness. ` Fiscal policy can also play an important role in mitigating the adverse impact of fuel price increases on competitiveness. It is well established that deficient public infrastructure and weak human capital undermine economy-wide competitiveness. To the extent that an increase in domestic fuel prices leads to a reduction in fuel subsidies, this can potentially free up fiscal space for growth-enhancing public spending, that could partially offset the negative impact of fuel price increases on firms' competitiveness, albeit with a lag as investment in physical and human capital takes time to bear fruits. On the other hand, if the additional fiscal space is used for expanding current expenditure, this could fuel inflationary pressures and turned out to be detrimental for competitiveness.
Finally, an increase in fuel prices may be beneficial for medium and long run competitiveness through improved economic efficiency in situations where fuel prices are initially below their cost-recovery levels. Indeed, higher fuel prices would shift resources away from less productive and energy-intensive activities, as well as reduce distortions in price signals. The improved allocation of factors will enhance total factor productivity, and ultimately competitiveness (Saunders and Schneider, 2000; Ellis, 2010; Whitley and van der Burg, 2015) . In addition, energy price increases may spur technological change and provide incentives to invest in more energy efficient technology. However, the ability of firms to improve their energy efficiency hinge on the availability and affordability of modern technology, the availability of financing and support in implementing efficiency measures Bazilian, 2017, Rentschler et al, 2017) .
A review of the empirical literature
Our paper is related to the growing literature on energy prices and competitiveness which has gained interest with the heightened debate on climate change issues. Studies, however, focus largely on developed countries, mainly in Europe, in light of the long-standing issue of high energy prices relatively to the US. 5 The few papers that focus on developing countries typically examine energy prices in the context of subsidy reforms triggered by concerns about fiscal sustainability of energy subsidies and their distributional implications.
6 Coverage of energy products varies among studies (fuel, electricity, coal, and gas), so are the measures of competitiveness which include output level, profit margins, exports and total factor productivity.
Overall, the findings of the literature are mixed as some studies finds a negative impact of energy price increases on competitiveness, whereas other studies find no effect or a small positive one depending on the ability of firms to adapt to the new normal of higher energy prices. Nevertheless, studies consistently find any adverse impact of higher energy price on competitiveness is only pronounced in the short-term and tend to phase out or reverse to a positive impact in the long run.
Studies on developing countries that find a negative impact of energy price increases on competitiveness include for instance O'Ryan et al. (2003) who investigate the economic and environmental effects of removing fuel subsidies in Chile using a Static CGE model. The simulation of a 12 percent increase in fuel prices to bring domestic prices to import-parity prices (assuming there were no price stabilization fund) would lead in the short-run to an output loss of 5 Gonseth et al. (2015) looks at the effect of diesel tax changes on competitiveness using a panel data of 11 manufacturing sector across six European countries over 1990-2003, and find that the marginal effect of an increase in fuel taxes (hence an increase in the after-tax consumer price) lower total factor productivity and net trade of (measured by the logarithm of the ratio of exports to imports) of affected firms. This is consistent with the findings of Chan et al. (2017) who show a detrimental effect of energy price increases on EU exports. Similarly, Aldy and Pizer (2015) find that energy-intensive US manufacturing industries are more likely to experience loss of competitiveness (measured as net imports) following an increase in energy prices, although by a small magnitude. Nevertheless, Gonseth et al. (2015) stress that industries with high adaptive capacity (measured by their relative level of labor compensation) are able to mitigate (or more than offset in some cases) the adverse effects of energy tax rises, therefore underscoring the importance of the role of human capital in adaptation to higher energy costs and climate policy. On the other end of the spectrum, Costantini and Mazzanti (2012) use export data for manufacturing sectors in Europe during the period 1996-2007 and a gravity model to show that energy taxes are either neutral or even positively associated with exports, with energy taxes acting as levers of higher competitiveness through the activation of potential efficiency improvements at production level. Rammera et al. (2017) reach similar conclusion when they assess the impact of energy policies, including energy taxation, on export performance of firms in Germany, Switzerland, and Austria, and find no effect on international competitiveness (see also Arlinghaus, 2015) . Further, Sato and Dechezleprêtre (2015) use industry level data to measure the response of bilateral trade flows to differences in industrial energy prices across a sample of 62 manufacturing sectors in 42 developed and emerging countries over the period 1996-2011. They find that energy prices explain only a marginal part (0.01%) of the variation in trade flows. For instance, a 30 percent increase in energy prices across Europe would lead to only up to a 0.5 percent decline in exports, suggesting that competitiveness would remain relatively unaffected. 0.3 percent, and a decline in exports by 0.8 percent. But the distributional impact is progressive, while there will be clear environmental benefits from this policy.
In a recent paper, exploit variations in energy prices (electricity and fuels) for Indonesian firms to assess their impact on profit margins, a proxy of competitiveness. The results suggest that energy prices have a small and statistically significant adverse long-run effect on competitiveness, with the marginal impact of diesel and LPG price increases being larger than for electricity and kerosene. The marginal impact also varies across industry, whereas firms' ability to adapt to higher energy prices, through energy substitution, increased energy efficiency or higher prices for consumers, mitigates the adverse effect of higher energy prices, without eliminating it, however. Similarly, using a CGE model calibrated for Indonesia, Clement et al. (2007) find that a reduction in fuel subsidies will result in a small contraction in output, reflecting higher production cost and falling incomes. However, the reduction in the fiscal deficit will boost private investment, which will ultimately offset the initial decline in output.
Also, Jiang and Tan (2013) find using input-output tables and simulations, that subsidy reforms in China would have significant effects on price levels especially on the producer price index. In the same vain, Lin and Li (2012) , using a simulation approach and a multi-world-region general equilibrium model, find that subsidy removal in China would result in a loss of competitiveness through the trade channel. The authors advocate for export subsidy and capital tax reduction to dampen the negative effect on competitiveness. For Malaysia, Solaymani and Kari (2012) also find that the elimination of fuel subsidies will result in a contraction of manufacturing output and exports. Nevertheless, total output and investment will rise as the subsidy removal provides a boost to oil production, which more than offset the output decline in the non-oil sector.
On the other hand, Hope and Singh (1995) study the effects of fuel subsidy reforms in the 1980s in six countries (Malaysia, Indonesia, Ghana, Zimbabwe, Columbia and Turkey). They highlight that the impact of energy price increase at the industrial level depends on the energy intensity, the ability to substitute energy by other inputs and the ability to pass-on the increase in the energy cost to consumers. They find at the industrial level that output grew at a higher rate during and following the price increase in some countries while in other countries there was a slow growth followed by a recovery. The output growth rates in the manufacturing was higher than its pre-reform level (except in Turkey where there was no significant difference between pre-and post-reform periods). Finally, they find that energy price increases by reducing distortions in prices of other inputs, have contributed to economic growth in these countries.
control is more pervasive in these countries, and shedding light on the link between energy prices and competitiveness could contribute to ease one of the main bottlenecks to fuel price reforms. Moreover, the existing studies on developing countries are country-specific, which is a limiting factor when it comes to draw broad policy conclusions that are relevant to a large group of countries. Since these studies rely on firm-level data, they are unable to control for macroeconomic variables that also matter for competitiveness. In addition, although policy makers would likely find valuable insights on how energy price increases affect various industries, they would also be interested in the external competitiveness of the economy as a whole. The reason being that if some industries are negatively impacted, but economy-wide, there is a gain from allowing energy price to increase, then there is a rationale to implement the reform while devising appropriate mitigating measures to get the buy-in of the potential losers. This paper attempts to complement the existing studies by addressing these gaps in the literature using a large panel dataset.
III. EMPIRICAL STRATEGY AND RESULTS
A. Data and model specification
To investigate empirically linkages between fuel price changes and external competitiveness, we compile annual data for a panel of 77 developing countries during 2000-2014. The size of the sample and period of study have been guided by data availability. The baseline model explains export growth by the change in fuel prices, controlling for a set of variables that are traditionally thought to matter for country's competitiveness. The specification of the model is as follows:
where ( ) is the logarithm of real non-fuel export of country c in year t; ( ) denotes the logarithm of domestic fuel prices, the variable of interest, and X is the set of control variables including the change in international fuel prices, the real effective exchange rate, an index of product diversification, the ratio of foreign direct investment to GDP, the inflation rate, and an indicator of external demand measured by the average economic growth in the rest of the World; is a country-specific fixed effect intended to control for time-invariant unobserved heterogeneities such as structural differences in export potential or institutions; and , is the residual term. All explanatory variables, except external demand, are lagged to minimize bias due to potential feedback effects.
8 Further, since the pass-through of fuel prices throughout the supply chain can take time, up to three lags of the change in domestic fuel prices are included in the model. Below, we discuss the variables of the model, their measurement and data sources, as well as the expected sign. 9 8 We also run unit root tests (Phillips-Perron and Dickey-Fuller tests) and failed to reject the stationarity of all the variables included in the model (the results are not shown to save space). 9 Appendix Table 1 presents a summary of the variables and their sources.
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Export growth
As underlined above, the main interest is on external competitiveness which is measured by export growth. This indicator has the advantage of being simple, meaningful and more palatable to policy makers, firms and the civil society.
10 An added advantage is that export data are widely available for many developing countries over a long period.
11 For obvious reasons, 12 we follow a recent literature (e.g. Freund and Pierola, 2012, Eichengreen and Gupta, 2013) and use the nonfuel real export growth (obtained as the first difference in the logarithm of real non-fuel exports using data from the World Development Indicators-WDI).
Fuel prices
Domestic fuel prices are the prevailing retail prices per liter of gasoline and diesel converted in US dollars to ensure comparability across the sample. Should a rise in fuel prices be detrimental to competitiveness, the coefficient on fuel price change will be negative and significant. On the other hand, a non-significant coefficient (or a positive one) will lend support to the idea that energy prices are not harmful to competitiveness (or enhance it). Data on fuel prices originate from a comprehensive monthly retail fuel price database (Kpodar and Abdallah, 2017) . We then average the data to obtain yearly average fuel price, providing a more accurate picture of fuel price dynamics as opposed to using end-of-year prices.
Control variables
The model controls for the real effective exchange rate (REER) as an appreciation makes a country's export relatively more expensive than that of its competitors, and as a result, it is expected to be negatively correlated with export growth. The data on real effective exchange rate are taken from the World Economic Outlook (WEO). Further, as diversified countries are more likely to tap into the opportunities offered by international trade, the model incorporates a product diversity index (compiled by the United Nation Conference on Trade and Development-UNCTAD) which is expected to be positively correlated with export growth. Similarly, countries that attract more foreign direct investments (FDI) are likely to expand their export base, and for this reason, we include the net FDI ratio to GDP in the model. The data are provided by the WDI. Including the changes in international fuel (refined gasoline or diesel) prices 13 in the model would allow to test whether shocks associated with movements in international prices affect export growth beyond their impact through domestic fuel prices. While the model already controls for the REER, and hence indirectly for inflation, adding the CPI inflation rate to the model (using data from the WDI) would isolate the impact of domestic price shocks from the change in the REER. It will also enable to test one of the channel of transmission from fuel prices to exports. Indeed, an increase in fuel prices could lead to inflation if domestically-oriented firms pass on the increase in their production cost to domestic consumers. Finally, to account for external demand cycles, a key driver of a country's export growth, we include in the model for each country, the average real GDP growth rate of the rest of the world. Figure 1 shows that the distribution of fuel price changes in the sample for both gasoline and diesel follows the same pattern. The right-skewed distribution indicates that positive price changes are more frequent. However, about 18 percent of the sample observations are zero, revealing the prevalence of fuel price controls in developing countries. With regard to episodes of fuel price declines, they are scanter and coincide in most cases with the slump in international oil prices in the second half of 2008.
B. Some stylized facts
14 Turning to the correlation between fuel price changes and export growth, we observe in Figure 2 a negative slope, suggesting that fuel price hikes may be a source of a competitiveness loss. In Figure 3 , the sample is split in two sub-samples dependency on the country's energy dependency. As discussed in the literature section, the exposure of a country's competitiveness to fuel price shocks may hinge on the degree of energy dependency of the economy. Measuring energy dependency by the energy use (kilogram of oil equivalent) per capita, 15 Figure 3 shows that negative correlation observed in the overall sample dies out in the sub-sample of countries with energy dependency below the sample average, whereas the negative correlation persists in the sub-sample of countries with energy dependency above the sample average. This picture is consistent for both gasoline and diesel. 13 Data provided by the GIZ (Gesellschaft für Internationale Zusammenarbeit).
14 Appendix Table 2 provides the summary statistics on the dependent and explanatory variables. 15 We did not employ energy use as share of GDP because of the obvious endogeneity issue. C. The effect of domestic fuel price changes on external competitiveness: fixed-effect estimations Table 1 present the results with gasoline prices. The coefficient on the first lag of the changes in gasoline prices is negative and significant, suggesting that higher gasoline prices contribute to a slowdown in exports. The marginal impact is not as small as thought. For instance, taking the specification in column 3, a one percentage point change in gasoline price would reduce export growth by a 0.6 percentage point. Interestingly, the longer the lag, the smaller and less significant is the coefficient, implying that the negative impact phases out over time. In column 8, the lagged level of exports is included in the baseline model to account for initial conditions as exports may increase faster from an initial low base, even if competitiveness does not improve that much. This dynamic specification does not alter the main findings. Similarly, the results remain broadly unchanged when re-estimating the dynamic specification with the System GMM estimator to control (column 9) for the presence of the lagged dependent variables and properly deal with the potential endogeneity of the explanatory variables. Further, using changes in diesel prices confirms the results with gasoline prices (Table 2) . Looking at the control variables, the results are in line with expectations (Table 1 and 2). REER appreciation inhibits export growth, with the coefficient being negative and significant in most regressions. On the other hand, product diversification and favorable external demand are found to be supportive of export growth. Surprisingly, FDI does not seem to be strongly associated with better export performance.
It also emerges that high inflation hampers export growth (column 4 in Table 1 and 2). As a result, fuel price increases, if accompanied by inflationary pressures, can worsen export outcomes. The coefficient on the REER remains negative and significant, probably picking up the adverse impact of nominal exchange rate appreciation on exports.
16
16 This is because for most developing countries, average inflation of their trading partners (mostly advanced economies) tend to be relatively stable. Thus, the main sources of variation in REER are domestic inflation and exchange rate. The coefficients on international gasoline and diesel prices are negative but only statistically significant for diesel prices (column 5 in Table 1 and 2). However, dropping domestic fuel prices from the model increases the size and significance of the coefficient on international fuel prices (column 6 in Table 1 and 2), which is expected as changes in international oil price mainly affect the domestic economy through pump prices.
17
One could argue that for fuel exporting countries, higher international oil prices can generate a windfall gain for public finances leading to an increase in public spending, for instance to support the export sector as domestic fuel prices are being adjusted. If this is the case, the elasticity of non-fuel export to domestic fuel prices derived from Table 1 and 2 would be biased downward. To ensure that the results are not significantly affected, the regressions are re-run, while controlling for the ratio of net oil export to GDP. The results reported in Appendix Table 3 and Appendix Table 4 are comparable to that of Table 1 and 2, and suggest that oil exports crowd out non-oil exports, consistent with the Dutch disease theory.
We turned now to investigate whether large domestic fuel price increases are more detrimental to competitiveness than small price increases. Addressing this question is relevant considering the debate in the literature on fuel subsidy reform opposing gradualism to shock therapy (Clements et al., 2013; Verme, 2016) . 18 If multiple small price increases that add up to the same magnitude of a single price increase have a smaller effect on export growth, it means that gradualism is superior to shock therapy as far as the impact of fuel price shock on export growth is concerned. This is also related to the standard argument that producers may adjust more easily to small shocks, with no major consequences for competitiveness loss. We test this non-linearity by introducing in the baseline model: (i) the square term of the change in fuel prices or (ii) an interaction between a dummy for large shocks and the change in fuel prices (large price shocks are defined as fuel price changes that deviate from the country-specific average by one standard deviation). The results presented in Table 3 for both gasoline and diesel do not provide evidence of a nonlinear effect as the marginal impact does not depend on the size of the shock. 17 How a shock in international oil prices would affect a country's exports is not straightforward as this depends on several factors, including the external demand, the response of competitor countries and the country's own fuel price policy. An increase in international oil prices that translates into a weakening of global demand would adversely affect exports for all countries. But, assuming that global demand does not change, and both the country and its competitors fully adjust their domestic prices, relative production costs would not change and hence an increase in international oil prices would not affect exports. If a country decides to subsidize fuel prices, relative production costs will shift in favor of domestic producers enabling them to export more. But this may not materialize because: (i) someone has to bear the cost of the subsidies, typically the government thus diverting resources away from more productive public spending (the model in this paper has a narrow focus on exports, and hence it is not designed to capture the general equilibrium effects of higher subsidies); (ii) firms in competitor countries might adapt quicker to the new prices, allowing them to maintain their market shares. 18 Proponents of gradualism argue that it allows enough time for consensus building thus minimizing the resistance of opposition groups; helps households and firms to adjust smoothly; and facilitates adjustment when macroeconomic conditions are not favorable or social safety nets are not well targeted to effectively protect the poor. On the other hand, the advocates of shock therapy underscore that gradualism can reduces the budgetary savings of a reform and increase the risk of stalled reform momentum due to reform fatigue, buildup of opposition to reform and narrow political window of reform.
Consequently, the results do not lend support to either the gradualism or the shock therapy approach. 
D. Testing for conditioning factors: energy dependency and access to alternative source of energy
This section investigates the role of conditioning factors by assessing how energy dependency and access to alternative source of energy shape the relationship between fuel price increase and export growth. As discussed in the previous sections, higher energy dependency would magnify the negative impact of fuel price increases on export growth as production cost would rise more with higher fuel content. On the other hand, access to other sources of energy would allow firms to alter energy consumption mix, thus substituting away from more expensive fuels.
In this paper, we consider access to electricity. The literature provides ample evidence of interfuel substitution at the macro-level as well as sectoral level (see Steinbuks and Narayanan, 2015; Serletis et al., 2019 and 2011; Wesseh and Lin, 2018) . For electricity and fuel, studies typically find cross price elasticities to be positive, although not large but increasing over time. In many developing countries, a lack of access to the electricity grid or frequent power outage forces firms to rely on expensive fuel-powered generators to produce their own electricity and minimize production disruptions. More generally, those firms are also likely to invest in fuel-using capital stock. Better access to electricity will ease this constraint and allows firms to change their energy mix in response to changes in relative energy prices.
19 Table 4 shows the results of the model with energy dependency ratio (measured by the energy use in kilogram of oil equivalent divided by total population) as a standalone variable but also as an interaction with fuel price changes. The coefficient on the interaction term is negative and significant in most specifications-and for both gasoline and diesel-, confirming that for countries where energy dependency is high (and potentially so are energy inefficiencies), export growth suffers more from a given increase in fuel prices. Figure 4 is quite illustrative in that regard, as for a low energy dependency ratio, fuel price increases appear not to have a statistically significant impact on export growth. But, as energy dependency increases, the marginal impact becomes larger and significant. This also suggests that the detrimental impact of an increase in fuel prices on export growth could be partially offset when higher fuel prices promote energy efficiency through adoption of energy saving technologies.
We proceed analogously for access to electricity using as a proxy the percentage of urban population with access to electricity. The results in table 5 show a positive coefficient on the interaction term between access to electricity and fuel price changes, although it is only significant for diesel. Figure 5 illustrates the distribution of the marginal impact according the level of access to electricity and shows that countries with high access to electricity tend to suffer less from competitiveness loss following fuel price increases.
20
19 To the extent that electricity is produced from fuel, an increase in fuel prices would also lead to an increase in electricity prices. But, the impact on firms' production cost would be much less because electricity is typically generated from a mix of primary energy sources such as fuel, coal, hydropower, and natural gas among the major ones. Moreover, the unit cost of a kilowatt hour of the grid's electricity is much lower than that of self-generation due to economies of scale. 20 We also undertake regressions where we control for the share of nonrenewable electricity production and the results are robust to this test.
E. Disentangling short-term from long-term effects: the local projection approach
The previous fixed-effect estimations help establish that fuel price increases are negatively associated with export growth, but to gauge the persistence of the impact, more refined econometric approaches exist. The question of the persistence of the impact has policy relevance as assessing whether the impact is temporary or permanent provides critical information on the design of mitigating measures or compensatory policies.
We adopted the local projection approach developed by Jorda (2005) to tackle this question. The methodology has the advantage of being robust to misspecification because the impulse responses can be defined without knowing the data generating process and even when its Wold decomposition does not exist (see for instance Koop et al., 1996; Potter, 2000 and Jordá, 2005) . The approach is also relatively straightforward to implement as they can be estimated using simple OLS. Many recent studies have used the local projection approach to estimate impulse responses (e.g. Auerback and Gorodnichenko, 2013; Owyang, Ramey and Zubairy, 2013; Jordá and Taylor, 2016; Kpodar and Abdallah, 2017) . To reduce potential bias, we implement the correction suggested by Teulings and Zubanov (2014) to control for innovations in the regressors between periods t and t+h when estimating the impulse response at horizon h. The model specification is as follows:
Where the dependent variable ( , +ℎ − , +ℎ−1 ) is the change in the logarithm of non-oil real exports at horizon h and are the coefficients of interest for each horizon h=0,1,2,3. The definition of the other variables and parameters are the same as in equation 1 above. This specification is similar to the one in column 7 of table 1 and 2, considered as the baseline. The idea is to capture the impact of an increase in domestic fuel prices on export regardless of the sources of the price shocks, whether it is idiosyncratic or driven by changes in international oil prices. Table 5 for gasoline and diesel, respectively. Figure 6 (top panel) shows the impulse response functions (IRFs) for the baseline specification. It confirms that fuel price increases are negatively correlated with export growth, with a magnitude comparable to the fixed-effect estimate. However, the impact of the shock is short-lived as it becomes statistically non-significant within two years after the shock. Figure 6 (bottom panel) also reveals that for large shocks, 21 the IRFs are very close to the that for all shocks, thus supporting the previous findings that large fuel price shocks do not necessarily translate into disproportionately large contractions in exports. Although this result does not argue in favor of 21 In this specification, and as in the fixed effect regressions, large price shocks are those where fuel price changes deviate from the country-specific average by one standard deviation. For other values, we assign zeros. either a gradualism or a shock therapy in fuel subsidy reforms, it tends to indicate that there is some merit to gradual reforms to soften the short-term impact of the reform allowing firms to adjust to higher fuel prices. This result is also consistent with the findings that demand for fuel products is typically price-inelastic in the short-term, but in the medium to long-run, demand for fuel products tends to react more strongly to price movements (see for instance, Dahl and Sterner, 1991; Havranekab, Irsova, and Janda, 2012) . Figure 7 and 8 plots the IRFs for countries below and above the average energy dependency and access to electricity, respectively. Consistent with our previous results, fuel price increases do not have any statistically significant effect in the sub-sample of countries with a level of energy use per capita below the sample average. However, for the sub-sample of countries above that average, there is evidence of a negative and statistically significant effect of fuel price increases on non-fuel real exports, which dies out within two years after the shock (Figure 7) . 22 Likewise, in countries with high access to electricity, we do not find a meaningful impact of fuel price changes on export growth, in sharp contrast with countries where access to electricity is low. Again, this result is consistent with the role of access to alternative energy sources as a mitigating factor. Further, the contraction in exports appears temporary rather than permanent.
Figure 6. Local projection -Baseline estimates
Source: Authors' calculations. 22 We have also used another specification with an interaction between fuel prices changes and the dummy for high energy dependency countries, and the results remain very similar. Notes: These figures show the impulse response functions. The dependent variable is the deviation in the log of non-fuel real export. Regressions include the full list of control variables as well as country fixed effects. Large price shocks are defined as fuel price changes that deviate from the country-specific average by one standard deviation. Year 0 is the year of the shock. We corrected the Local Projection method following Teulings and Zubanov (2014) . 90% confidence interval level in dashed lines.
Figure 7. Conditional effect -Energy dependency
Source: Authors' calculations. Notes: These figures show the impulse response functions. The dependent variable is the deviation in the log of non-fuel real export. Regressions include the full list of control variables, as well as country fixed effects. Year 0 is the year of the shock. We corrected the Local Projection method following Teulings and Zubanov (2014) . 90% confidence interval level in dashed lines.
F. Robustness tests 23
A series of robustness tests are carried out to ensure that the findings of the baseline model hold when adding additional variables to the model. Taking the specification in column 6 of table I, we control for additional factors that might affect export growth such as private investment ratio, human capital proxied by secondary education enrollment rate, legal and regulatory environment (as measured by the rule of law index compiled by the World Bank, the Trade Freedom index of the Heritage Foundation, or the share of export tax revenue in total government tax revenue), 23 Results not shown in the paper, but available upon request. Diesel IRF quality of infrastructure (measured by the World Economic Forum (WEF) index), and flexibility of wage determination (an index compiled by the WEF). In most cases, these variables do not come out statistically significant; our previous findings also remain unaltered.
The results are also robust to potential outliers. Looking at the distribution of export growth, observations that deviates from the sample average by more than two standard deviations (in absolute terms) are excluded from the sample, but the previous findings hold. 24 This is also the case when export growth that deviates from the sample average by half standard deviation (leading to about a 50 percent drop in the sample size) are removed from the sample.
Figure 8. Conditional effect -Access to Electricity
Source: Authors' calculations. Notes: These figures show the impulse response functions. The dependent variable is the deviation in the log of non-fuel real export. Regressions include the full list of control variables, as well as country fixed effects. Year 0 is the year of the shock. We corrected the Local Projection method following Teulings and Zubanov (2014) . 90% confidence interval level in dashed lines
IV. CONCLUSION AND POLICY IMPLICATIONS
This paper investigates the effect of fuel price increases on export competitiveness in a sample of 77 developing countries over the period 2000-2014. Further, it explores the importance of two conditioning factors (energy dependency and access to alternative energy source) and 24 The specification in column 6 of table I was used for this test. Diesel IRF investigate the persistence in the shock to export growth. Our findings can be summarized as follows. First, fuel price increases tend to lead to a non-negligible decline in real non-fuel export growth, but mostly in countries with high energy dependency and low access to electricity. Second, where fuel price hikes reduce export growth, they do only in the short run (within the first two years after the shock), with no permanent effect on external competitiveness. The results are robust across specifications with a fixed-effect estimator and the local projection approach.
The resulting policy implication is that countries seeking to increase domestic fuel prices (whether it is in the context of a subsidy removal plan or it is driven by higher international oil prices) should not be overly concerned about the impact on export competitiveness. Moreover, mitigating measures and structural reforms that focus on reducing energy inefficiencies and enhancing access to other sources of energy should help a long way in minimizing any potential adverse consequences of higher fuel prices for exports. Further, consideration should be given to gradual price increases to ease the short-term impact on exports, and enable firms in the sector to adjust to higher fuel prices. 
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